Random and site-specific replication termination.
Bi-directionality is a common feature observed for genomic replication for all three phylogenetic kingdoms: Eubacteria, Archaea, and Eukaryotes. A consequence of bi-directional replication, where the two replication forks initiated at an origin move away from each other, is that the replication termination will occur at positions away from the origin sequence(s). The replication termination processes are therefore physically and mechanistically dissociated from the replication initiation. The replication machinery is a highly processive complex that in short time copies huge numbers of bases while competing for the DNA substrate with histones, transcription factors, and other DNA-binding proteins. Importantly, the replication machinery generally wins out; meanwhile, when converging forks meet termination occurs, thus preventing over-replication and genetic instability. Very different scenarios for the replication termination processes have been described for the three phylogenetic kingdoms. In eubacterial genomes replication termination is site specific, while in archaea and eukaryotes termination is thought to occur randomly within zones where converging replication forks meet. However, a few site-specific replication barrier elements that mediate replication termination have been described in eukaryotes. This review gives an overview about what is known about replication termination, with a focus on these natural site-specific replication termination sites.